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Curved Members 



Solution 

Since the total deflection is equal to the sum of the deflections of four arched cantilevers 
subtending 90° each, Eq. (25.10) can be utilized. Let H = P and in line with Fig. 25.2, 
a = /3 = 0 and 4> = 7t/2. Hence, Eq. (25.10) gives X = nHR 3 /AEI . Putting Y = AX, 
I = bh 3 /12, and H = P yields 

12? rPR 3 
bEh 3 


The maximum bending stress is 


Sb 


6 PR 
bh 2 


Hence, solving the above two equations gives 


2irR 2 S h 

YE 
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THREE-QUARTER WAVE SPRING 

With increasing complexity of configurations consider next a three-quarter circular 
wave shown in Fig. 26.7. Portions AC and CF can be analyzed separately by 
writing the bending moment equations for points B and D, respectively. For point 
B, Eq. (26.14) describes the effect of P. For point D, however, the bending moment 
equation should be modified to give 


M = PR( 2 — cos 6) 


(26.23) 


It is obvious that at 0 = 0 for the CDF portion of the spring, M = PR‘, and at 
6 = 7r, M — 3PR. The maximum stress for this type of a spring is due to bending, 
equal to 


Sb = 


1SPR 
bh 2 


(26.24) 



